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DETAILED ACTION. 



Response to Amendment 

1 . Receipt of Applicant's Amendment filed 02/09/07 is acknowledged. 



EXAMINER'S AMENDMENT 

2. Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Samuel A. Kassatly (RN 32,247) on 02/23/07. 

An examiner's amendment to the record appears below. Should the 
changes and/or additions be unacceptable to applicant, an amendment may be 
filed as provided by 37 CFR 1.312. To ensure consideration of such an 
amendment, it MUST be submitted no later than the payment of the issue fee. 

The application has been amended as follows: 

1. (Currently amended) A processor-implemented method of federating a local 
file system into a distributed file system while preserving local access to an 
existing data in the local file system, comprising: 

adding a federation layer that allows both a local client and a plurality of 
distributed clients to access the existing data; 

allowing local applications to access both the existing data in the local file 
system and data in other parts of the distributed file system; 

wherein the federation layer establishes a detour between the local 
applications and the local file system, to provide access to the distributed file 
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system ; 

ass i gning a uniqu e obj e ct I D number to each object found i n tho l oca l f il e system; 

generating the a unique object ID number for each object found in the 
local file system, as a tuple <I,G> of an inode number of the object found in the 
local file system [[,]] and a generation number; 

wherein the generation number is increased anytime a same inode 
number is found for a different object; 

wherein the federation layer contains a database that stores the unique 
object ID number and that maps a file name and a corresponding unique object 
ID number; and 

maintaining a deleted flag in the database for objects that have been 
deleted, so the occurrence of the same inode number for different objects can b o 
are recognized. 

2. (Original) The method of claim 1, wherein the federation layer comprises a 
virtual server that serves file data and metadata from the local file system to the 
distributed file system. 

3. (Currently amended) The method of claim 2, wherein the virtual server 
comprises: 

a virtual metadata server that serves file metadata; 
a virtual storage server that serves file content; and 
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wherein the virtual metadata server and the virtual storage server serve 
data from the local file system to the distributed file system. 



4. (Original) The method of claim 3, wherein the virtual storage server is a virtual 
object storage server. 

5. (Canceled) 

6. (Original) The method of claim 2, wherein the federation layer contains a 
distributed file system client for transferring and translating communications from 
a local application on the local computer system to the virtual server. 

7. (Currently amended) The method of claim 2, further comprises installing the 
fUe- virtual server in the local computer file system. 

8. (Currently amended) The method of claim 3, further comprises installing the 
virtual metadata server in the local comput e r file system. 

9. (Currently amended) The method of claim 4, further comprises installing the 
virtual object storage server in the local computor file system. 



10. (Currently amended) The method of claim 6, further comprises installing the 
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distributed file system client in the local comput e r file system. 



11. (Currently amended) The method of claim 2, further comprises configuring 
the file -virtual server to communicate with the distributed file system. 

12. (Currently amended) The method of claim 11, further comprises: 

temporarily disconnecting the local applications on the local comput e r file 
system; and 

reconfiguring the local applications to communicate with the distributed file 
system c l i e nt . 

13. (Canceled) 

14. (Previously presented) The method of claim 1, further comprises generating 
the unique object ID number by counting the objects that were found in the local 
file system. 

15. (Canceled) 

16. (Currently amended) A processor-implemented method of federating a local 
file system into a distributed file system while preserving local access to an 
existing data in the local file system, comprising: 
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adding a federation layer that allows both a local client and a plurality of 
distributed clients to access the existing data; 

allowing local applications to access both the existing data e xp ose d in the 
local file system and data in other parts of the distributed file system; 

wherein the federation layer establishes a detour between the local 
applications and the local file system, to provide access to the distributed 
m e chanism file system ; 

wherein the federation layer contains an object ID database for mapping 
between a file name and a unique object ID number; 

assigning the unique object ID number to each object found in the local file 
system; 

detecting multiple hard links to a same file by comparing an inode number 
of files; 

if upon determination that one file has more than one hard link, using the 
same unique object ID number for the multiple names for that object; and 

if upon determination that the file has one hard link that has been 
removed, then deleting the object when the one hard link has been unlinked. 

17. (Original) The method of claim 6, further comprises using a shared memory 
between the distributed file system client and the virtual server to enhance 
communication between the distributed file system client and the virtual server. 



Application/Control Number: 10/723,750 Page 7 

Art Unit: 2163 

18. (Previously presented) The method of claim 6, further comprises moving the 
virtual server into a kernel space for efficiency purpose. 

19. (Currently amended) A computer program product having instruction codes 
stored on a computer-usable storage medium for federating a local file system 
into a distributed file system while preserving local access to an existing data in 
the local file system, comprising: 

a set of instruction codes for adding a federation layer that allows both a 
local client and a plurality of distributed clients to access the existing data; 

a set of instruction codes for allowing local applications to access both the 
existing data in the local file system and data in other parts of the distributed file 
system; and 

wherein the federation layer establishes a detour between the local 
applications and the local file system, to provide access to the distributed file 
system ; 

a set of instruction cod e s for ass i gning a unique object ID numb e r to each obj e ct 
found in th e l ocal f i l e syst e m; 

» 

a set of instruction codes for generating the a unique object ID number for 
each object found in the local file system, as a tuple <I,G> of an inode number of 
the object found in the local file system [[,]] and a generation number; 

a set of instruction codes for increasing the generation number anytime a 
same inode number is found for a different object; 
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wherein the federation layer contains a database that stores the unique 
object ID number and that maps a file name and a corresponding unique object 
ID number; 

the database storing a deleted flag for objects that have been deleted, so 
the occurrence of the same inode number for different objects can be are 
recognized; and 

a user interface for providing the local access to the existing data in the 
local file system, using the deleted flag in the database. 

20. (Original) The computer program product of claim 19, wherein the federation 
layer comprises a virtual server that serves file data and metadata from the local 
file system to the distributed file system. 

21. (Currently amended) The computer program product of claim 20, wherein the 
virtual server comprises: 

a virtual metadata server that serves file metadata; 
a virtual storage server that serves file content; and 
wherein the virtual metadata server and the virtual storage server serve 
data from the local file system to the distributed file system. 

22. (Original) The computer program product of claim 21, wherein the virtual 
storage server is a virtual object storage server. 
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23. (Canceled) 

24. (Currently amended) The computer program product of claim 20, wherein the 
federation layer contains a distributed file system client for transferring and 
translating communications from a local application on the local comput e r file 
system to the virtual server. 

25. (Currently amended) The computer program product of claim 20, further 
comprises a tlwd-set of instruction codes for installing tbe-afile server in the local 
comput e r file system . 

26. (Currently amended) The computer program product of claim 21, further 
comprises a set of instruction codes for installing the virtual metadata server and 
tbe-a virtual file in the local computer file system. 

27. (Currently amended) The computer program product of claim 22, further 
comprises a set of instruction codes for installing the virtual object storage server 
in the local comput e r file system. 

28. (Currently amended) The computer program product of claim 22, further 
comprises a set of instruction codes for installing the distributed file system c lie nt 
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in the local comput e r file system. 

29. (Currently amended) The computer program product of claim 20, further 
comprises a set of instruction codes for configuring the— a file server to 
communicate with the distributed file system. 

30. (Currently amended) The computer program product of claim 29, further 
comprises: 

a set of instruction codes for temporarily disconnecting the local 
applications on the local comput e r file system; and 

a set of instruction codes for reconfiguring the local applications to 
communicate with the distributed file system cli e nt . 

31. (Currently amended) A processor i mpl e m e nt e d service computer system for 
federating a local file system into a distributed file system while preserving local 
access to an existing data in the local file system, comprising: 

an addition of a federation layer that allows both a local client and a 
plurality of distributed clients to access the existing data; 

an allowance of local applications to access both the existing data in the 
local file system and data in other parts of the distributed file system; 

wherein the federation layer establishes a detour between the local 
applications and the local file system, to provide access to the distributed file 
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system ; 

an a ssignment of a unique obj e ct ID numb e r to e ach obj e ct found i n th e local fil o 
syst e m; 

a generation of the a unique object ID number for each object found in the 
local file system, as a tuple <I,G> of an inode number of the object found in the 
local file system [[,]] and a generation number; 

wherein the generation number is increased anytime a same inode 
number is found for a different object; 

wherein the federation layer contains a database that stores the unique 
object ID number and that maps a file name and a corresponding unique object 
ID number; 

wherein the database stores a deleted flag in the database for objects that 
have been deleted, so the occurrence of the same inode number for different 
objects can be are recognized; and 

a user interface for providing the local access to the existing data in the 
local file system, using the deleted flag in the database. 

32. (Currently amended) The s e rv i ce computer system of claim 31, wherein the 
federation layer comprises a virtual server that serves file data and metadata 
from the local file system to the distributed file system. 

33. (Currently amended) The s e rv i c e computer system of claim 32, wherein the 
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virtual server comprises: 

a virtual metadata server that serves file metadata; 

a virtual storage server that serves file content; and 

wherein the virtual metadata server and the virtual storage server serve 
data from the local file system to the distributed file system. 

34. (Currently amended) The serv i ce computer system of claim 33, wherein the 
virtual storage server is a virtual object storage server. 

35. (Canceled) 

36. (Currently amended) The s e rv i c e computer system of claim 32, wherein the 
federation layer contains a distributed file system client for transferring and 
translating communications from a local application on the local computer file 
system to the virtual server. 

37. (Currently amended) The s e rv i c e computer system of claim 32, further 
comprises an installation of tbe-a_file server in the local comput e r file system. 

38. (Currently amended) The serv i c e computer system of claim 33, further 
comprises an installation of the virtual metadata server and tbe-a file server in the 
local computer file system. 
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39. (Currently amended) The s e rv i c e computer system of claim 34, further 
comprises an installation of the virtual object storage server in the local comput e r 
file system, 

40. (Currently amended) The s e rvic e computer system of claim 36, further 
comprises an installation of the distributed file system c lie nt in the local comput e r 
file system. 

41 -42. (Canceled) 

Allowable Subject Matter 

3. Claims 1-4, 6-12, 14, 16-22, 24-34 and 36-40 are allowed, and are renumbered 
as 1-35. 

The following is an examiner's statement of reasons for allowance: Claims 
1-4, 6-12, 14, 16-22, 24-34 and 36-40 are allowable because the prior art made 
of record does not teach or fairly suggest the combination of elements as recited 
in independent Claims 1, 16, 19 and 31. 

Specifically, the prior art of record does not teach: 
• generating a unique object ID number for each object found in the local file 
system, as a tuple <I,G> of an inode number of the object found in the local 
file system and a generation number taken with the other limitations as 
recited in Claim 1 . 
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• detecting multiple hard links to a same file by comparing an inode number of 
files taken with the other limitations as recited in Claim 16. 

• a set of instruction codes for generating a unique object ID number for each 
object found in the local file system, as a tuple <I,G> of an inode number of 
the object found in the local file system and a generation number taken with 
the other limitations as recited in Claim 19. 

• a generation of a unique object ID number for each object found in the local 
file system, as a tuple <I,G> of an inode number of the object found in the 
local file system and a generation number taken with the other limitations as 
recited in Claim 31. 

The dependent claims being definite, further limiting and fully enabled by 
the Specification are also allowed. 

These features, together with the other limitations of the independent 
claims are novel and non-obvious over the prior art of record. 

Any comments considered necessary by applicant must be submitted no 
later than the payment of the issue fee and, to avoid processing delays, should 
preferably accompany the issue fee. Such submissions should be clearly labeled 
"Comments on Statement of Reasons for Allowance." 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Don Wong can be reached on 571-272-1834. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
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